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Abstract:

The research aims to extract Nano cellulose materials from the
synthesis and conversion of Cotton Fibers (CF) into Cellulose Nano
fibers (CNF) and Microcrystalline Cellulose (MCC) into Cellulose
Nano crystal (CNC) to be used in consolidating and improving the
paper, and to perform the examinations for the prepared Nano
cellulose using an X-Ray Diffraction (XRD) device to measure the
degree of crystallinity and measure Using Zeta-Potential measurement
(Zetasizer Nano), examination with Atomic Force, tests to determine
the ability of Transparencies samples treated with Nano cellulose to
resist biodegradation, and to prove the ability of Nano cellulose to
inhibit fungal growth prepared by adding isopropyl alcohol, and
assertion by microscopic examination using a digital microscope . To
ensure the effectiveness of the cellulose nanoparticles, transparent
Nano paper of the same thickness, weight and color of transparent
archaeological map paper has been prepared, and this Nano paper is
characterized by a very high optical transparency, in addition to that
the produced paper is characterized by the effect of a net of cellulose
nanofibers (the Nano fibrous net) so it was used To restore fragments
and complete the missing parts (consolidation support) of an impact
map of Transparent paper, as well as making a paste of nanopaper
Nano paper to restore holes and gaps for the same map.

KEYWORDS: Nano cellulose - Nano paper - XRD - Zetasizer Nano — Inhibition
- Biodegradation
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Gl (30 -l Bl Sl H1d iy Cu ¢ fiagilil) (ulide o8 Laolad
T+ 1Y+ s (Cellulose Nano fibers - CNF) alll gilall jsblad) ade
alaall (il Micro fibrilsiaga) <Lyl J<am, .(Rojos 2015) sl
) dzdall dadlll Cleaail) s2ag clying Sae B2 Lelsh alug ¢ jshildl (o)
Jiadl J<ig (Crystalline doyshdl) gl ecas il Adle lalic oLiil masd
Samir, ) zlacdl e 336252 @MOTPHOUS Bygliall ye Claaatill pa sl
el bl ) aie i Laa g laall lal il 6in ~|)an ul 2iag (2005
Om ke L) \uivg s o Sass .Cellulose Nano ‘crystal (CNC)
Lalde JIal H3 el 535 Lae dyshil slaliall chliial Jalay cliniall
-(Brinchi, 2013) jsbladl saaatiag
Al A ihes) A aliae 3y das (silall Gl wll 7 L) S
(Stelte,2009) (Lignocellulose) d—c siiag dalis jalan (4o (Aoaglons
idee PLA (1o b il G Lelll e ol le g 558V 43kl
el ialll ANY Gandl) clghads Lo siia (il S) Shasl) Qlll padlasd
ale Jpanll ab o3 Qlll 138 aladiul 2 o(Viana, 2017) Ssblull mlaw e
« (Colodette, 2015)sy:lill bl Ao Jgmall 2ils J<a0 B)gll delia
B ehal (A1) GLIY) add 35k e Ssbilal) 134 e Jyaanll s
Gk oo Aibasl) Bl Hsblusilill zhasul & Bleaching pawall de siie
ccaiglly Blyall dayng Sl G (e Ay oS pa menll L) sl
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laag 19 )1glly liygi gl Lalasd alastwl Ll a5 (Sl ¢ iaaal
.(Oun2015)
aylally Jaesal) o cmandl SUa) Jaill A ndgaill 2 Lyl Aglee Jaiig
Manninen, ) ghall Cauaaill sl cyaailly Caabaills ¢ siia Blan (30583 (5355l
.(2019

grinding oalall : & ollusilll juast 8 deriesl) 20Kl )kl
el baalls Cryoencationayill of Ultrafine  grinding Sles alaasals
explosion (glad) Hlaa¥l Ak o(Li, 2012) Sl cpag il aa uilaial)
High intensity Ultrasonicationaitsll Lille dng.all (358 cilagally Steam
Sl Jlasll dala jraaatll 8 desdioal) 48besH Byl g ¢(Chen, 2013)
amorphous regions sslidl e kil 45 (Acid hydrolysis) el
Lad doygldl gkl ¢lys o aelementary  fibrilsidsy) el Gl e
.(Péaékko, 2007)

peial) Ainylay Sollasgilill a8 derdi ) dnslsul) (3 hal) Ll

Cilasgiy Augils ol in i alladally LS (e plodl DA e 3558 (g3l
cliin N anall 5 algal)l JI€ 5y Julas e 5538 Ll o) 3 cdibiae slads
ol g Saall LDAD) Jaly gl byl 2 1) 5S09 ¢ 3l ana b paal) Biia
.(Ingale, 2013) s3teall dsgenll ilideall (1o de gane Aaudlsy s )i lgadad e
Lk ciwn gl ol gl po a5l Gslladl a2y

Aada) jblad) Ll Jie amall v aocdill gl cAalleal) goiy o aaal)
siesili (Vo v = Y0) o Ll )k alug « Cellulose Micro fibers(CMF)
Cellulose Nanocrystals(CNC) Ligilill jsbldl <yslig o(Kumar 2014)

Forty - eighth year - Vol. 79 September 2022 A




Loase i) Ayghil B \galaiiailg 4B slibead iy slig A ghbaad) o) Gl (30 IS (B35 (30 glabuagilil) Yga (Dl
® ®
O daal oAy i didg o508 o JalSag Al Lo ffeill) o a2 s Bese Al aalaa ghsd

Sobbadl Galdly o(Sehaqui 2011) yie g5l (00 — ¥) e Lgiysls b alug
(Y+=0) o Ledlll , ki sl Cellulose Nano  Fibers (CNF) dsil)
-(Keerati 2009) gl
toubadlly paadl) (3 kg dgall — ¥
tdlgad) VY
:Fibers (CF) Cotton gl calli :1—y—¥

NJ) (CF) dsjsbledl yladll alall 0 (M) dilials slilesgilil) jaimas
Ao de el Sl dlall dee g (%10) SR el s (100 ml)
&5 ¢dady 4+ 5 Magnetic Stirrer  udabiadl il ) as (50°m) s
g pledl Bl el oWl aag (3ol e Jelaill Cig At 53l el Cie
Sl phsid Guk e sl (DRI Sy o8 ARl Bl dag 8 3w S
i elally e sae Jreall go Jlaiall Calll e 3 (manl AU (53S5al) 3yl
Ultrasonic sl & dlld amg o(pH = 7) Jingyngl oY) A & Jgeash
Bipea 3 yeanall jobilessilil) ()5Sg o338 ©) 53l yumadl jshlllsilil Vibration
-(Saito 2007) Cellulose Nano fibers (CNF)

:Microcrystalline cellulose (MCC) d&dal ;shibuad) gl s Y= =¥

Microcrystalline sl jsblw jiimas 8 MCC aladiul o

cellulose
Microcrystalline cellulose (Cellulase powder) 99% min
-pH 7 £0.2% - Lossondrying 7 £ 1%
- Heavy metals 0.001% as (pb) - Ash 0.05% max
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-Nano cellulose Crystalline))

SEM g f<Y) cigSuugSual) pladiuly Cotton fibers (CF) Ay sbbull ol Gl qaagi (V) oy s
S ) Lebisaty dallaal) J& (2) 200pm - (b) 20pm — (¢) 100pm iy

Wké TEM alasiuls Cellulose Nano Fibers (CNF) dgilil) jsblad) Gildi riags (Y) o) sgea
(210-480 nm) glsk; (15-50 nm)
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Lgilih) glabed) iy gls pudagi (£) pd) Bigma Jsblad) b g (¥) o) By
yké TEM = cellulose Nano crystal (CNC) | «ai Microcrystalline cellulose (MCC)aasga
125-217 nm \glghg 23-38 nm Lghigaiy dadleall 38 SEM (g ) casSang sSoal
S

CNF dslll shladl Callfy CNC gl Sobilaal) cilysly cy 35l

Gl e S8 (AU iy 2l B58) AKailSaa aly s ad JSY) o 5

Glorall Jola CNCaLgill glilad) cufysly (Y @l CNF Loglill sl

sl L) Jsday aaiy 30) CNF sl jebiladl Calll e 81 4 43l

e JB 43lis CNC of LeS ¢ oY) Al (alpdll 40 A5 Jany o5

LS cdogilill GLIY) ASes o clehall agagl dam L0l €T 43) s CNF
. Cotton fibers (CF)alall jsblad) (0 S8 aniles CNF
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toabidlly pandl) b Y- ¥
:(XRD) duiseadl 42581 392 Slgas pandll 1V - Y-

Rl | — cF
ol s (V) s cne
XRD I asd =
Cellulose Nano &l
— fibers (CNF) =
Cellulose Nano I
crystal (CNC) 10 20 30 40 50 60 70 80
Zf)(clc%rcc)

Dsliall ol agan dad () Cus ¢ puanall Hollugilill )5l davys bl
20 =18° jslidll s Hellud) agun o 13BN daidlly logp (oaniis 20 = 22.8°
: Y Jlao Abaad Gda T gbbadl 5ol A yn Gl g Ly (oanidi

logo — |
Cl = ( 002 am) % 100
I002
:(CNF) dagslil) jslilad) GLIY CI sk daja *
1126 — 150
Clene = x 100 = 86.7%
1126
:(CNC) dagilil) jslabad) clyglad CI sk daya *
918 — 78
Clene = x 100 = 91.5%
918

(CNC) asidl jsbbedl sl yobis daps of g XRD il el xics
Lae %AT.Y culS (CNF) Lsilil jsbiladl LY ol da 0 Lein %4Y .0 culS
sl days e el (CNC) dgill) jebladl gl il dan of (A s

Forty - eighth year - Vol. 79 September 2022 'Y




daase ) Aaghil) b \galaiialy ARA1 5 shabed) lyshig Aujshabedd o) Gilll G US 3145 (0 shibaasill) 3lsa (DRIl
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O el yfhag i Aidy 01508 o JalS g Al Lo Tl o A2 e 8gsa sl daladl g
AN MCC I i ana jiaa ) aays lldg (CNF) dugilal opladl) oLy
56 ) Leigas U (CF) djshilad) (yhadl) ol ae 3 )2ally

(Zetasizer Nano) zeta-potential — aladiwl (ulodll :¥Y-Y-Y

:measurement

@‘m Gﬂb& (*) ‘JSA-::I Zeta Porential Distrivation
& (CNF) gl : e
b

(Zeta) » (b)) Gk - - o - =

Apparen: Zet Potential (V)

?

TokICont
-3
8
8

]

REcOrd 632 CNF D Man:

Mean [mV} Area (%) Width {mW)

Peak 1: -25.4 100.0 473
Zeta Deviation (mV}: 4.73 Peak 2: 0.00 0.0 0.00
Conductivity (mSiem): 0.0150 Peak 3: 0.00 0.0 0.00

Zeta Potential Distriation

L O A O ey Ol e

TowICon s

1m)w o o e R L S e b S

Apparent Zets Poential (mV)

Record 630 €N¢ : Or Marwa
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Mean [mV) Area (%)  Width (mV)

Peak 1; -329 100.0 F.R2
Zeta Deviation (mV}: 5.52 Peak 2: 0.00 0.0 000
Conductivity (mS/cm); 000253 Peak 3; 0.00 0.0 0.00

(Zeta) 2 ol Gk e (CNC) dugilill jsbabdd) il by e il idaga (¥) JS&
Lol ellad) GLl e JSI dada ) dia ) (Y ¢)) (DI magy
: JEIS dagil) il Gua (CNC) Loglid) sbldl ilyshig (CNF)
(CNC/-32.9+ 5.0 mv) ,(CNF/-25+4.0 mv)
Gl e Al 5e8 jlage ) ALl slsall dindad) La i) s
cnilly paaill (e lgaiay dillaall 8 1galh dayo JBIL ¢ gslall
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